Objective-To assess the relative contribution of patient and care provider characteristics to the adherence of general practitioners (GPs) and midwives to two specific recommendations in the Dutch national guidelines on imminent miscarriage. The study focused on performing physical examinations at the first contact and making a follow up appointment after 10 days because these are essential recommendations and there was much variation in adherence between diVerent groups of providers. Design-Prospective recording by GPs and midwives of care provided for patients with symptoms of imminent miscarriage. Setting-General practices and midwifery practices in the Netherlands. Subjects-73 GPs and 38 midwives who agreed to adhere to the guidelines; 391 patients were recorded during a period of 12 months. Main measures-Adherence to physical examinations and making a follow up appointment were measured as part of a larger prospective recording study on adherence to the guidelines on imminent miscarriage. Patient and care provider characteristics were obtained from case recordings and interviews, respectively. Multilevel analysis was performed to assess the contribution of several care provider and patient characteristics to adherence to two selected recommendations: the number of recommended physical examinations at the first contact and the number of days before a follow up appointment took place. Results-In the multilevel model explaining variance in adherence to physical examinations, the care provider's acceptance of the recommendations was the most important factor. Severity of symptoms and referral to an obstetrician were significant factors at the patient level. In the model for follow up appointments the characteristics of the care provider were less important. Referral to an obstetrician and probability diagnosis were significant factors at the patient level. Conclusions-The study showed that characteristics of both the patient and care provider contribute to the variability in adherence. Furthermore, the contribution of the characteristics diVered per recommendation. It is therefore advised that the contribution of both patient and care provider characteristics per recommendation should be carefully examined. If implementation is to be successful, strategies should be developed to address these specific contributions.
Introduction
One of the main problems in the implementation of guidelines is that care providers do not automatically adhere to them. [1] [2] [3] [4] Grol uses a model consisting of four steps that are necessary in order to change routines and successfully implement guidelines 5 6 : (1) care providers should be aware of the guidelines (orientation); (2) they should understand what the guidelines recommend and in which way their own routines diVer from these recommendations (insight); (3) they should have a positive attitude towards the guidelines (acceptance); and (4) they should actually try to apply the guidelines in practice (implementation). This process does not seem to be of a linear nature. 7 8 The way in which the guidelines are actually applied during the implementation phase might, for example, again lead to non-acceptance. Furthermore, several factors might either facilitate or hinder the implementation, such as the nature of the guidelines, the characteristics of the care provider, the characteristics of the patient, or the setting in which the guidelines are applied. 2 3 5 7-11 In 1989 the Dutch College of General Practitioners introduced national guidelines on imminent miscarriage for general practitioners (GPs). 12 The guidelines are also applicable for midwives. A spontaneous miscarriage in the first 16 weeks of gestation occurs in approximately 10% of all pregnancies. [13] [14] Bleeding is usually the first sign of a miscarriage. In the Netherlands symptoms of imminent miscarriage are generally not considered to be an indication for referral to an obstetrician, so the care is mainly provided by independent midwives and GPs in primary health care.
The guidelines contain recommendations on history taking and diagnostic and therapeutic management (box 1). The fundamental assumption in the guidelines is that a miscarriage is a self-regulating process so, in cases where there are no complications, a "wait and see" policy is recommended, allowing events to take their normal course. To be able to detect com-plications, adherence to the recommendations on physical examination at the first appointment and a follow up appointment after 10 days for repeated physical examination is essential.
This paper presents a part of the results of a general evaluation of the guidelines on imminent miscarriage by GPs, midwives, obstetricians, and patients. In previous publications it has been shown that adherence to some essential recommendations-that is, performing physical examinations and making a follow up appointment after 10 days-was low. 15 16 Furthermore, there was also much variation in adherence between diVerent groups of providers. The objective of this study is to determine which factors at provider level and which factors at patient level influence adherence to these recommendations. Knowledge of these factors can be of value to quality managers who wish to develop implementation strategies for the final step of the change model.
Methods

SUBJECTS AND PROCEDURE
In 1993 and 1994 two prospective registration studies were carried out in which 86 GPs and 56 midwives who agreed to adhere to the guidelines on imminent miscarriage recorded data from 407 patients with symptoms of imminent miscarriage. 15 16 The GPs and midwives had previously received specific training, focusing on the first three steps of the change model (box 2). Over a 12 month period they recorded on a specially designed form every appointment made during surgery hours, every telephone call, and every visit that was made.
At the end of the study all care providers were asked about a number of personal characteristics and whether or not they agreed with the recommendations (box 2).
EXPLANATORY VARIABLES
The characteristics of the care provider (age, sex, and acceptance of the recommendations of the guidelines) were obtained from the interviews. Acceptance of performing physical examinations was defined as the mean number of physical examinations with which the care provider agreed. The personal and medical characteristics of the patient (age, duration of pregnancy, duration of the complaints, severity of blood loss and pain, probability diagnosis, having an ultrasound scan, referral to an obstetrician) were obtained from the record form.
First appointment + GPs should ask questions on the history such as the duration and nature of blood loss or pain, having a temperature, or feeling ill. + GPs should make a diagnosis themselves by carrying out the following examinations: percussion and palpation of the abdomen; speculum examination; vaginal examination. + In cases of uncomplicated imminent miscarriage GPs should "wait and see", which means: explaining situation and, if possible, giving reassurance; no ultrasound scan; not referring the patient to an obstetrician. + GPs should make a follow up appointment after 10 days. However, if the blood loss or pain increases, if the woman has a fever or is anxious, then she should contact the GP immediately. Follow up appointment + GPs should carry out the following examinations: percussion and palpation of the abdomen; speculum examination; vaginal examination. + In cases of complete miscarriage or an intact pregnancy GPs should: explain the situation; not use ultrasound scan; not refer to an obstetrician. + In cases of incomplete miscarriage (that is, if the woman is still losing blood) GPs should: perform an ultrasound scan themselves (without referring to an obstetrician) Care after miscarriage + GPs should plan a counselling consultation after six weeks. + GPs should only refer the patient to an obstetrician after three or more consecutive miscarriages to find out why she miscarried.
Box 1 Most important recommendations in the guidelines on imminent miscarriage.
Training
All GPs and midwives received training by a registered GP/midwife and a researcher (MF). The guidelines were sent to them beforehand and they were asked to indicate whether they accepted (yes/no) each recommendation as outlined in box 1. Furthermore, they were asked to prepare two case histories and to discuss several cases from their own practice. During the training all recommendations were discussed. A great deal of time was spent on the customary management by the GP/midwife of imminent miscarriage and determining whether this was in accordance with the guidelines. Strategies for adherence were also discussed.
Analysis of adherence and acceptance
Two researchers analysed adherence to the recommendations by means of a code list, developed by two researchers and two GPs on the basis of the guidelines. The two researchers independently coded the recommendations of 30 randomly chosen record forms to assess their reliability. A coefficient of agreement of >0.76 was obtained (Cohen's adjusted for chance). At the end of the 12 month registration period all GPs and midwives were interviewed. Every patient seen by the GP/midwife was discussed in a structured telephone interview supported by copies of the record forms and the patient's charts. The GPs/midwives were asked to give their reasons for nonadherence. Furthermore, they were asked whether they agreed (yes/no) to each recommendation as outlined in box 1. Two researchers who conducted the interviews were given interview training beforehand by MF.
Box 2 Details on training and analysis of adherence and acceptance.
DEPENDENT VARIABLES Details on physical examinations (percussion and palpation, speculum examination and vaginal examination) and details on the follow up appointment were also obtained from the record form. Because percussion and palpation are highly related, they were considered as one single examination. As the guidelines recommend performing all "three" examinations, adherence to physical examinations was assessed on the basis of the number of physical examinations performed, ranging from 0 (none performed) to 3 (all three examinations performed).
The recommendation of a follow up appointment after 10 days was adapted for measurement purposes. Two GPs reached consensus and adherence was defined as a follow up appointment made within 7-14 days. Adherence to follow up appointment was therefore divided into three categories: 0 = within one week; 1 = within 1-2 weeks; 2 = after 2 weeks.
ANALYSIS OF DATA
Care providers who recorded no patients were excluded from the analyses. In group practices it is common for a patient to see diVerent care providers. As the recommendations studied concerned the first contact, GPs and midwives who were not involved in this first contact were excluded. Furthermore, care providers and patients were excluded if data on important characteristics were missing. DiVerences between GPs and midwives were subjected to a t test or a 2 test. As the characteristics of both the patient and care provider might influence adherence, a multilevel approach was taken. The most common approaches to analysing hierarchical data are either to perform an aggregate level analysis or an individual level analysis. 17 The GP figures in table 2 can be used as an illustration. As these figures are presented at patient level, it can be seen, for instance, that 49% of all patients registered by GPs underwent percussion and palpation. This gives no indication of the percentage of GPs in the study who actually performed these examinations. In theory the percentage of GPs who adhere to the recommendation could be much lower if GPs with a large number of patients never perform these examinations. The multilevel approach has several advantages. Firstly, it takes advantage of the variance at both patient and care provider level. Secondly, it takes into account the fact that patients treated by a specific care provider tend to be more similarthat is, the dependency of residuals due to analysis at patient level is avoided. 17 18 Thirdly, it is possible to include care providers who only treat a small number of patients. 19 Multilevel analysis is a sophisticated statistical method with which all the observed variation, at both patient and provider level, can be applied in the research. 20 21 Finding an appropriate explanatory model for the observed reality is an interesting process, but goes beyond the scope of this paper. Only the best fitting models are therefore presented. These demonstrate the eVects of explanatory variables at both levels.
Included in the procedures to find the best fit is residual analysis of the dependent variables. It might not be valid to assume that each care provider responds in the same way to the patient and contact characteristics. By allowing in the model a diVerent handling of some of these characteristics by the care provider, it is possible to investigate the variations between care providers. This analysis was performed for all the explanatory variables.
Results
PERSONAL, MEDICAL AND CONTACT
CHARACTERISTICS
Of the 86 GPs, 11 were excluded because they had recorded no patients and another two were excluded because of missing data on important variables. Of the 56 midwives, 15 were excluded because they had recorded no patients or had not been involved in the first contact, and another three were excluded because of missing data on important variables. The remaining 73 GPs recorded 241 patients (mean 3.3 per GP) and the 38 midwives recorded 150 patients (mean 3.9). The breakdown in terms of age, sex, and membership of a professional organisation showed that the respondents were representative of the national population of GPs and midwives.
The midwives diVered from the GPs with regard to their mean age (36 and 44 years, respectively; p<0.01, t test). Furthermore, all the midwives were female whereas only 22% of the GPs were women (p<0.01, 2 test). There was no diVerence with regard to acceptance of the recommendations on physical examinations and a follow up appointment. Of the GPs, 51% agreed with the follow up appointment and the mean number of physical examinations agreed with was 2.0. Of the midwives, 34% agreed with the follow up appointment and the mean number of physical examinations agreed with was 1.7. The patients seen by the GPs and midwives diVered with regard to the duration of their pregnancy and complaints, the type of complaints, and their probability diagnosis. Furthermore, they also diVered with regard to the diagnostics applied (table 1). The level of adherence to the most important recommendations is shown in table 2 and clearly illustrates the diVerences between GPs and midwives, particularly with regard to the performance of a speculum examination and the follow up appointment within 7-14 days. This raises the question of whether these diVerences should be attributed to diVerences between care providers or diVerences in the patient populations, or both.
FACTORS DETERMINING ADHERENCE TO PHYSICAL
EXAMINATIONS
The results of multilevel analysis of physical examinations in which the variation at the patient level and at the care provider level are studied simultaneously are presented in table 3. The variance is explained separately for patients and care providers. The probability diagnosis groups are excluded because they are not "explanatory" for the first contact. "Duration of pregnancy" and "duration of com-plaints" (the longer the pregnancy or the complaints, the more physical examinations performed), "no blood loss", and "referral to an obstetrician" (both implying fewer physical examinations) are significant predictors for the number of physical examinations performed. Acceptance of performing physical examinations by the care provider appears to be a strong predictor for the number of physical examinations actually performed. The explained variance in the model is 9% at the patient level and 53% at the care provider level, and the distribution of residuals at both levels is approximately normal.
FACTORS DETERMINING ADHERENCE TO FOLLOW UP APPOINTMENT
The best fitting model for the follow up appointment is presented in table 4. The patient characteristics "duration of pregnancy" (the longer the pregnancy, the sooner the appointment) and "referral to obstetrician" (with a referral the appointment is made later) are significant predictors of making a follow up appointment. Furthermore, women with the probability diagnosis of "portio erosion" or "intact pregnancy" had a later follow up appointment. The model shows no significant care provider predictors. After careful analysis, the variable "having an ultrasound scan" was added to the model so that diVerent handling by the care provider was allowed. The explained variance in this model is 23% at the patient level and 25% at the care provider level, and residual analysis shows a near normal distribution at both levels.
Discussion
Multilevel analysis of the adherence to recommendations on performing physical examinations reveals that specific (medical) patient characteristics play a significant but minor role in the decisions made by GPs and midwives. Of course, only a guess can be made as to what really triggered the performance of physical examinations, but there are indications that the perception of minor severity-for instance, if there is no blood loss-might be a plausible explanation. 15 16 On the other hand, a longer duration of the pregnancy or the complaints might arouse increased vigilance. It seems logical not to perform a physical examination if a patient is referred to an obstetrician who will perform the necessary examinations as a matter of course. Although non-acceptance of the guidelines on imminent miscarriage was a reason for exclusion from the study, consider- . †The guidelines advise relating the amount of blood loss to the patient's normal menses: < own menses or > own menses. ‡More than one probability diagnosis possible. able scepticism was found among care providers with regard to the validity of physical examinations, particularly at an early stage of pregnancy. 15 16 As stated earlier, the process of implementing guidelines does not seem to be of a linear nature. In trying to put the guidelines into practice (implementation) a care provider might, on second thoughts, not agree with them (non-acceptance). This non-acceptance contributed strongly to the predictive power of the explanatory model for physical examination in which 53% of this variance is explained by characteristics of the care provider, particularly the care provider's acceptance of the physical examinations. The explained variance at the patient level is only 9%.
In the model for "making a follow up appointment" referral to an obstetrician is again of importance. If a patient is referred, the follow up appointment is postponed. The same applies to patients with the probability diagnosis of "intact pregnancy" or "portio erosion". It seems that, for these conditions, care providers are reluctant to make a short term appointment. A longer duration of pregnancy might again arouse vigilance and lead to a short term appointment. The significant improvement in explanatory power after the inclusion of "having an ultrasound scan" implies that the variation is independent of both the patient and care provider, implying that care providers do not all respond to their patients in the same way. This means that some care providers may, for example, perform a routine ultrasound scan and also make a follow up appointment for their patients whereas, for similar patients, other care providers would perform a routine ultrasound scan but would not make a follow up appointment. After the inclusion of the "having an ultrasound scan" factor the explained variance at both patient and care provider level is almost equal at 23% and 25%, respectively.
The multilevel approach proves to be a powerful tool in analysing complex matters such as the factors that influence the performance of care providers. The results of this study show that characteristics of both the patient and care provider explain the variation in adherence. Furthermore, they show that diVerent characteristics play a part in each recommendation. This information could be beneficial in updating the guidelines, on the one hand, and in developing special training programmes on implementation, on the other. Although certain main categories of facilitating or impeding factors can be distinguished in general in implementing guidelines, it is thought that most factors are related to specific settings or specific recommendations. The findings of this study confirm the supposition that both patient and care provider characteristics influence adherence. Furthermore, the results show that the contribution of patient and care provider characteristics may diVer per recommendation with more influence by the care provider on the physical examinations and equal influence by care providers and patients on the follow up appointment. The answer to the question: "Do patients matter?" must therefore be aYrmative and it is advised that the contribution of characteristics of both the patient and the care provider to each recommendation should be carefully examined. If implementation is to be successful, strategies should be developed to address these specific contributions.
As shown in table 2, adherence to the recommendations on physical examinations and a follow up appointment was low. The results show that 53% of the variance in adherence to the recommendations on physical examinations could be explained by acceptance of these recommendations by the care providers. It is therefore suggested that the Dutch College of General Practitioners should critically review these recommendations because it has been found that they are not generally accepted. Furthermore, it is suggested that, in special training programmes on the implementation of the guidelines, attention should be paid to the influence of (medical) patient characteristics on non-adherence to both the performance of physical examinations and the making of a follow up appointment.
